Seasonal acclimatization and thermal acclimation induce global histone epigenetic changes in liver of bullfrog (Lithobates catesbeianus) tadpole.
The American bullfrog (Lithobates catesbeianus) is a eurythermal amphibian that is naturally distributed from subarctic to subtropical areas. The tadpoles of this species overwinter, in water, in cold environments. Therefore, they may have adapted to a wide range of temperatures in an active state. To understand the adaptation mechanisms to cope with low or high temperatures, we investigated global epigenetic modifications, histone variants, transcript levels of related genes, and the cellular acetyl coenzyme A (acetyl-CoA) and free CoA (CoA-SH) levels, in the livers of tadpoles collected in summer and winter and of those acclimated to 4 °C and 21 °C. Among epigenetic marks tested, the levels of acetylated histones and the histone variant H2A.Z were influenced by different temperature conditions. Histone acetylation levels were higher in summer than in winter and increased within 3 days of warm acclimation, whereas histone H2A.Z levels were higher in winter than in summer and decreased within 2 weeks of warm acclimation. Transcript analysis revealed that decreased expression of histone H2A.Z in warm acclimation was regulated at the transcriptional level. Acetyl-CoA levels were not correlated with those of the acetylated histones, indicating that cellular acetyl-CoA levels may not directly influence the state of histone acetylation in the tadpole liver. Such epigenetic and metabolic changes in the tadpole liver may contribute to the maintenance of energy balance during seasonal acclimatization and thermal acclimation.